,^./ / www i .ipdljpo.gojp/PA1 /r sult/detail/main/wAAAa01 874DA41 1 070322P1 .htm 



PATENT ABSTRACTS OF JAPAN 

(ll)Publioati n number: 11-070322 
(43)Date of publication f application : 16.03.1999 



B01D 


53/86 


B01D 


53/86 


B01J 


21/04 


B01J 


21/06 


B01J 


23/06 


B01J 


23/10 


B01J 


23/14 


B01J 


23/42 


B01J 


23/745 


B01J 


23/75 


B01J 


23/755 



(21 )Application number : 10-1 72543 
(22)Date of filing : 1 9.06.1 998 



(71) Applicant : 

(72) Inventor : 



HrTACHI LTD 
SUGANO SHUICHI 
IKEDA SHINZO 
YASUDA TAKESHI 
YAMASHITA HISAO 
AZUHATA SHIGERU 
TAMADA SKIN 
IRIE KAZUYOSHI 



(30)Priority 

Priority number : 09163717 



Priority date : 20.06.1997 Priority country : JP 



(54) DECOMPOSITION TREATMENT METHOD OF FLUORINE-CONTAINING COMPOUND, CATALYST AND 

DECOMPOSITION TREATMENT DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To efficiently decompose and treat 
fluorine compounds containing only fluorine as halogen such as CF4 
and C2F6. 

SOLUTION: In the method for decomposing and treating 
fluorine-containing compounds, gas flow consisting of fluorine 
compounds containing only fluorine as halogen is brought into contact 
with an Al-containing catalyst such as a catalyst consisting of Al and r ^-, 
Ni, Al and Zn, Al and Ti at about 200-800° C in the existence of steam Al 
and fluorine contained in the gas flow and fluorine contained in gas "l.^S- 
flow is converted into hydrogen fluoride. Further, the device for 
decomposing and treating the fluorine-containing compounds is 
equipped with a reactor 15 filled with the catalyst 14 containing Al, a 
water adding vessel in which steam is added to gas flow containing a 
compound consisting of fluorine and one of carbon, sulfur and nitrogen 
treated in the reactor 1 5 and a heating means consisting of a 
preheater 12 and a heater 13 by which one hand of the catalyst 14 
filled in the reactor 1 5 and the gas flow containing fluorine compounds 
1 intr duced into the reactor 15 is heated at such temperature that 
the fluorine compounds 1 are hydrolyzed. 
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[HUB) CF<, C,F &lfo>& 5ICap LT7 
S. 

*ft-fr**dtfXf^««r, *i5*M>#ST-CA 1 iN 
i, AliZn, AliTii>e,45«OJ:5l;Al 
*£//-C45tt!tti:»2 0 0~8 0 OtVT?«»£-e"C. 




C«F, 5MW (%) 



7k^^.o#ffiTT*, A 1 Sf^T-ftSfti!$££ 

y y mit-B-VoZtofoim LT 7 yfticilc^ttS - £ 
£#&£ -r 5 7 y ^W<t£*©*M¥««#ifc. 

Sr, A 1 S:^^ Zn, Ni, Ti, Fe, S 
n, Co, Zr, Ce, S i &tfP t CO 5 *>a>e>>Iffix 
fc'>fc < £ h l oft^tfUMSE £ £ £ S:W«t 

-f s 7 y *£Wfl:^©^tta#fc. 

Irs? v m^fc£®&w$&&s>feo 

mit&ys&^tsU ^»CF t| CHF) , C,F„ C 
,F B , c,f„ C s F,J:9&3 7y3f{l;£-^OT*!>#< £ 

£ <b -^StfH F £ te£»l-<5 r. £ it5 7y# 

[W**6l SMffllKS^-C. AWB7y*fls£*«:£ 
t?#*SE#S F. 7 y iSF 

, £ S O a £ S 0,©^fc < £ fc-^&tfH F £ ££#1" 
&i££4tm£-t-S7 y *£#<b£*©#«MB!#ifc. 

:Tt5;tf*8t#NF, £0**7y*fc£**£*, tt 
NF, £NO£NO,£N 2 OC94>&< £ t> — #2WHF 
£ fcSHfr*-* - £ £ 1- S 7 y *£Wfc£»<0»* 

*j|MC©#fcTT?, A l &£A,-C#5#!S££ 
ft 2 0 0~8 0 O'C&WL&'C&mZltXwl&jfXffitpfD 
7 y *fl:-fr**lB*^»LT7yflS*#lcCflSU, 
ft, »7yflafc*Sr^-tf^aES:*fc«ltt**-C7y<b 
**fclfe*U £©:7yfl2**fcatf*&7A'#yfc.fc 
9 r £ £#$£ -T6 ^ y *#*r{fc£*<0£»«J 

t, AlSMbW«r^'?*S-i:«:«MRt-rS7y3lf^ 

[iMlO] W*Jg9{r*J^T, Alt, Zn, N 
i, Ti, Fe, Sn, Co, Zr, Ce, S iWP 
t©5*»Ji»e>atf*i.fc / >>5i:<i:t>lota»e>4 9, A 



(2) 1 -7 0 3 2 2 
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1 :M (MfiZn, Ni, Ti, Fe, Sn, Co, Z 
r, Ce, Si^/^itio) <DlR*tfcJ»SA 1 #5 

0 ~ 9 9 M# 5 0 ~ 1 */u%T*> 5 - £ Sr# 
« i 1" 6 7 y *^^Tft^*<0^«»3lffltt«o 

s£0.i ~2 ofift%£tr££&4$tt£'i~&7y$-& 
10 «-&SMb«»©ttffi-eff*El-5tt«r»*i:i-5 7y*-S 

3] f##«l OKKil<D«aiEfc*JV%T, A l 
iPta»fe*9, PtSrO. 1 ~2Sfi%^tpr ££# 

m£-rs7 y3it&wft^*©»»»affl*«E. 

4] A 1 *-^-C**«WK*£ttLfcRJfc« 
£, ttRJ&»-C*aS*iK*7y*i«*. fiEH. ^m© 

1 o £ wfc^%^tf^^«Elc*3Rft*aS6Pi-4*afeSP 

ftS7y*Hb£«£*r#*tt«>^*< £ h-fi*7-y% 

(HMPIi 5] tt**i 4K8E«©*B^*JV^T, 

y ltf<^ft©^MgI„ 
lo 0 0 1 J 

[*«©Ri-«fi«»»l *«Wtt, CF„ C.F., 

30 SF„ NF,^£*©J;9l^t3yv£ LT7y£t£r^r 

10 0 0 21 

CF„ C,F„ SF„ NF,4£*<DJ: 
5 JC/Nny^£ LT7 y 7 y#fc-£* 

40 [0 0 0 31 CF., C,F„ SF„ NF^^O^ 

5 0 7y*tt1-^r©5c*©»p-t»t>oi:t,m«l8H4lias 

4 , C.F.ft^tt^rtTJ^MK* K*SttfcSUv^K 
-Cfe5.o ^<014K^?>, «Mt*^-CiM|-f5fctt:«iaK: 

fc, *aT<0^«BaS»4ftrii-f * 7 y £*W^^. 
50 [0 0 0 41 »»jai*tti:lT, aft, ill^oo 
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miz£ *) *i«co, RT}%m®n-ehz>Ko x 

ftnjm&frhh,, 1 0 0 ot;ffi<TBgSrr5*: 

[ooo5]/M3yyft^iMf««l«^t, rti 10 

fc£*fc$M?Ufcfcv*5«*tt**v\ ^¥3-66388 
©Jn#5^fcovvcK«2F;h/Cv*5a*, ApyyirU 

7 s/ SS©*Sr£*Ti-S C F , |£# LTI3#ftft£te£* $ 
&V^fEi£$ftT^5 0 Chem.Lett. (1989) pp. 19 

01-1904J!lfB**nTV^SJ:5fc, Nff&H:. Fe,0, 
/flH&fcSr/B^TCFC- 1 4 (CFJ *JP*$M¥f 

y*©**£^S7y*fl2^*©##fco<,vCtt, 4* 
$1¥7-116466 ^f*|r» 7y<t**««lj!l«fflMUfc*» 

[0 0 0 6] 

i&mmikL£ot-tz*&m\ *mwv>m\t, cf 

4 , C.F., SF 6 , NF^iifOi^^o^^t Uf 

(0 00 7] 30 
C.F., SF„ NF^^fflipP^^Ht?? 

*©**#ffrsfl:^fc^^a»oiii»^#aws»r 
»T*9, *fc^;tf*+©IWfett;tf*fcJ:«JSiI©» 

*a*a= ck< ^*Mi?»^ife©fcW*flMi^«*fc*s 

[0 0 0 8] W*>, /NnyyiU7y#0**tt 

©fc-&*te-C£tf#*«E«r, **Kft©#aETT!A 1 
A/T**5ttttfctt2 0 0~8 0 0tnrtfctt**MlB:7y 40 

[0 0 0 9] W7t*fc5CF,, C,F.«fOJ:5li 

/M3 >fl/h LT7 y ^ 

<, 5BS«-©2U>*St?fc0» »*^©S«i:T?»4St 
[0 0 10] *38W©«*ir'tS7jy#ft:^*tt, 
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5. ft^«©***»fctTtt, 7?*, ^sfi, B*. 
ttlt, S*«ifT«>9, ft^««)-«iLTttCF„ 
CHF„ CH,F„ CH.F, C,F„ C,HF 5l C, 
H.F* CH.Fi, C,H«Fi, C,H S F, C S F 8 , C 
H.OCFjCF,, C ( F„ C 5 F 8 , SF„ NF.^t 

[ooii] *mwe>7 ?m<k&v>)ftM&m%mztsi<^ 

Xti, A 1 fc^T?jfea*MIES:fflv*5o A 1 ttRffctt© 
MW8v*fc*t5o A 1 fi^Sfi'Cfflv^S w t ifiX% 5>d s » 
*©li!&»fc, Zn, Ni, Ti, Fe, Sn, Pt, C 

0, Zr, Ce, Si©5*)0'>*<tfe-^^ 

SsJbP LTttilS©#»8H4«:ilS«>S ^ So 
[0 0 12] AMitttSfcL-C&S*©tt* 9SV^»*i: 

[0013] Alt, Zn, Ni, Ti, Fe, Sn, 
Pt, Co, Zr, Ce, S i © 5 %<7>'P*£ < t 
»t*»fe**«j|E«rffl^«wi:Jc;J:o-r, A 1 Sr^jftf 

b©ftfej& c p-ete, A 1 liA 1 ,0„ *fc»4»»IUfc4k« 
jft^tm^SMbtt^OMB-e^S^S. Zn, Ni, T 

1, Fe, Sn, Co, Zr, Ce, Si ttltfbtfK * 

fcliAl fc©«^BWk4fc©*tttT#«i-*o JUxfcwtt 

^-C»4, Al :M (=Zn, Ni, Ti, Fe, Sn, 
Co, Z r , C e , Si ©4>£ <Hlo) ©J^itdS 
A 1 ifi 5 0 ~ 9 9 *A-%"CMiS 5 0—1 *^%T?*>5 * 
<t#$?*U\, SfcliAl iP ti»6*5«KE!C*JV^T 
tt, PtSrO.l ~2wt fctf#*U\, 
A 1 K^©«anj*»©*Sr*WBttHrtK:-rsniltJ:o 

[0014] ftv*ttfl^*r#«IOttlMIE<t'©A 1 a O, 
©SnftfcfcttWi-3 9. Ni, z n 4 if 

Sr^WL-TN i A 1 ,0„ Z n A 1 .O.fc if© J: 5 tH, 

f#SU ««E©l«4K«r3l«>5«# S©fil4 
0.1 -2 0li»#jff*U\ 
[0015] ttWtofMtoH&J&ttos CF,, C, 
F.*^©7y*ft;#*Sr^tf^««t , fc»SH«rW!iPU 

[ooi6] 7? *ft-e*©»ws(S©f^* w*K(Si=. 

ttft©£5fct>©£*JS>S. 

[0 0 17] 



ftfflW- 1 1-7 0 3 2 2 



CF.+ 2 H.O-* C 0,+ 4 H F 
C.F.+ 3 h 2 o— co+co 2 + e 
CHFj+HjO—CO+SHF 
(S2) Rlf &3) <D&.fo-e\ZCOtf±l&-fZ>iiK # 

[0018] ^ira-rS7K^<^*«, Mi-s^aNk 
Hi--e£S 0 

[0019] 7jx*<b^«»*jD*iWB-rsEisjiiett, 

i:t*)*S*iS7y*fl:^«tftlt6«^o 

*©^*rft«ro. i~i 0Toi%t-rsri*s#4L<» 

$eWJ£L<fiO. l~3vol%-?ifc>S 0 gRIft 
£tt, 100SH~1 0,0 0 0 fcBW*#£L<, £fe 

jc$j*l<»si o osb#~3, o o o SB^-efes. mm 
mm (h-o keis^m (mi/h) /mm* (mo 

[0020] #3§W^ «fc 5 7 y SRft-frfc^teJl^lC 
*JV^Ttt, ftm&tittok LT7y{t**, -gSHt^3fft 

XtfNo, NO,«t©a3(fflMk4fc^4ri£-*-6S^-t>*> : 
S 0 tix?>©»»^*S:l!fe*-*-S*:*JJ:TA'*yiSiK 

tt, *©«L 7yflaJc*&to*Sr7'A'*y'T»>|>flrrs 

^Tk^k-^ h y ^ ? y »4 if <o~^<dt 
[0021] *sgww«&&ig§!!-rsfcft©A i tmt 

[0 0 2 2] *3S^Ott«ESrnSi-«ft:«>«>«-fl^ffA 

ftvmmtLxte. mm&, mem, r^=nis, 

MMt&ftiTfcffl^S N i LTfcMS 

y>rA^WBt^ y >r rvti if £{£ffl-f S r £ 
S 0 rn^C^fttefclfflttS, T i ®|sfir LTI*. 
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••• (SCI) 

IF - (St 2) 

- (St 3) 

[0023] *&m<oi&m<oxmittmi&<o»m<?>9m 

[0 0 2 4] **Wfc*Jlt5««tt, 

tit, ^=*Atfc*iffcriagL-cieffli-5ri:As-e%5. 

[0 0 2 5] *«w©*a«ife**ttii-5fcfti-ffiffl* 

mm < ir^»-CR*S»«:«j*^# T?*> So 
[0 0 2 6] *« W©«Wl*«fe Sfc ft fcttffl* 

flWB»jSEt*2 0 0-8 0 0*C©Jl*T»S5»3-e-5fc» 

8IE^SHttr« - t \C i o Ti£l& L*i»»*rii*Sr*»U« 

/fesvNi^T/u* y_*am-e»#LTSE»«^a«j«t»o 
- mitmm<D-u tso„ s o.^w^^ifeft^ro-gi! 

[0 0 2 7] |«tt©imM|:i»^*«WW7y*{b^4b 

ism* *<ovm%&*mR-rzz.k 

mSrWffiU CF 4 ft 4f ©7 

U IS***tfc7y#fl2^*eftsiK^«rlfi , i»UT^5 

[0 0 2 8] *«M0 7y*fls^*©»««Wi!feK:J: 

bz&m-zz So 

[0 0 2 9] 7y|Hfc£^W#*£&3-rSi§3\ » 



#§8¥ 1 1 -7 0 3 2 2 



m LT£j£-f 5 H F ft if©g&£#K J: 5§6fitm©B* 

asraHfc*aas» #369ifcj:*ui, ffiffli-5ia«as«ja 

«:»'>-<•§&. 

10 0 3 0J *»M©7</*fls^*09^jWftLa*|fe|4, 
H«r/J^fl2-e§S. 

[0 0 3 1] 7 ymfc&®<»9tM\±jmfkb<Dfcfc.\z.iL 

[0 0 3 2] 

[oo3 3] earn, ^ifl^s-fyngfiv^g 

[0 0 3 4] 3Ly7-V^lS-ei4, HtffiLfc^j/?^*' 
T?2 0#m»fiu W^iR****. *©*^-v^ : 
#RLTiKll 0 1 /min-e^s/^>-^|*g^P>^ttlLT 

[0 0 3 5] *©iW^^lC^3 »LCF, 

^py^ft^ft^iSlifto. 5 ~i #8¥l 2 

* 5 sr, sm&ft i , oooi^f (ssra 

itS (h") =Rfc#Xffi& Gnl/h) /ftfej&S; (n 
1) ) ©*#-eA 1 ^T^Siltft 2 0 0-80 
0"CT»fiS«S*5o S*^«:JlH»LTt)J: 



ft, SJt£:^5i^^6S:FID (Flame Ionization 
Detector <DV&W) ^^?F^77, TCD (Therm 
alConductivity Detector CDB&$fc) ^/^^pv 
Srffl^-C#tfU AP&tffflPOttftlBE^fcJ:*)** 

[0 0 3 6] @1 OK, #f§9!©&3l^g©— #]£7j* 

^f— 1 OT^iCi&^TV— £Jt, tfJ^OS i ¥ 4 ^(D 

*«Mg i i ^-e^ii * ftfc* 7 1 ds^HIMS i2rtn- 
^— i amiijJtattSixai^tftoTv^s. rj&3£i 

£l 7&tf7j«Z>*7 0 W-#©l 8*r#U ***f 1 9& 

-2 ifcj:0gia»;h,» iwtti|!*9i±^7'2 2-e§iA»jT, 

[00 3 7] (UltOT 1 ) #3W6«H\ #«7 y mft:-^ 
[0 0 3 8] M&9 9*>&LJia>C t F,*rx\Z.&%t:mJlB 
fco *MMtt#6*Sr^0. 2ml/minT^:j£l : JiS|5^-v>r 
^cfi©C J F 6 SStt^0.5%-efcofc„ ^(DRfctf* 

[0 0 3 9] E*&tfttrt&3 2nm©-f ^3*/U«<ORlS 
mm©^>:a*/l43©&m#{Sgt : £^LT^.5 0 MM® 

yy^risit. jR^KttaLfc. c,f.©4W»*W[» f 

10^07^77, TCD^^P-7h/77t 
[0 0 4 0] 

[ftl] 



• UBtl) 



[0 0 4 1] #Tfc±IB*^:|3^T*«fcttLfc«-« 

[004 2]«Il; iUJIR©^— r>f h$*£l 2 0t 
T- 2 ttfflftft LfCo ^ ©te»»3fc 20 0g4300tf 
0. 5 fW&jfcU $ 7 0 Otlr&tf 2 

Lfc. #e>Jxfc»**^S!KAH, 5 0 0kgf 

LT 0. 5 — 1 mm %L&b LTKRfciltLte. ^^©ftfe 



[0 0 4 3] #S&2 ; rfTJE©^— ^-T 1 20t 

v i i*BBttj»u/t. rottjft©* 2 0 0 g ffittXId 

6*?P&8 5. 3 8 g fcS*»l,fc*»««r*fllU jBMl 
L^c 0 iSi^S, 2 5 0-3 0 0^2^^11, 7 
0 0tf2ltf B 1MLfc o fflfV^ttLT 
0. 5- 1mm mkt LX&tmmLtCo ^^©^{ftffl. 
fiKJiil^tfcTA 1 : Zn = 9 1 : 9 (^•/V'%) "Cfco 

A 1 .0.cBfc^SfcfcftfcStf. 
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[0 0 4 4] M&3 ; JfTJR©'*— h«rl 2 0t-ei 
B*fflftftUfc. i©ftji»*2 0 0 gt, ««=**vu 
6*fq$>5 0.9 9 g Sr»d>Lfc*»»«raSJiDt, 
Lfc 0 2 5 0~3 0 0t3-C«2«F|imaiU 7 

oo^t-2b«£j£L7co asv^w-tx 

0. 5 - lmm LTttWcftLfc. ^/£&©«*fl 

rifcttW^JfcTA 1 : N i = 9 1 : 9 (*A4t>) "Cfco 
fc„ £©*&«» A 1 Rfcfe, N i m\L®, NiAl, 

[0 0 4 5] MM4 ;ffT|gro^-W h«&*£ 1 20t 
T 1 BfrflMHft LfCo - ©»»»* 3 0 0 g IC, v 
>r)VQitffam \ 2 5. 0 4 g fc^LfcTMSf^SrSsfln 
U iS^UfCo Kftft. 2 5 0~3 0 0tfft2« 

LT 0 . 5 - 1 mm %L&k LTWRfcifc Lfc„ 
©«jBB^»4IR?-Jt"eA 1 : N i = 9 1 : 9 

i A l ^©flteaflsttSrSt*. 

[0 0 4 6] f&m5 ; rfTIfc©^— ^ l>&*£l 2 0t 
t- 1 Lfc. £©fc»»5lS3 0 0 g t 3 0 %&& 

^yfSf3 5 4.4g &tt*J&3 0 0 gfc8HnLfca* 
featRLfc, &ttflL 2 5 0~3 0 0tT?tt5«FHHai 

ifLXO. 5- lmm ttSiUTKIMcftLfc, £#«© 
ttgEBjfcttJS^JfcTyA 1 : T i = 9 1 : 9 <*>U%) 

[0 0 4 7] ®i&6 ; mjRW^—^W 1 20t 

T* 1 B*M««Lfc. £©*£*»* 2 0 0 g C ffiittt 9 

1 5. 9 5 g t*a»Lfc*»«[S:asiou % 

L7t 0 2 5 0-3 OOTDT?tt2«PBH6jftU 7 

0 0t-C2«MW«|*Lfc. «V^»tLT 
0. 5 - 1mm «[&k LtMMiftLfc. &&ffc©tttt& 

figttM?ttt?A 1 : F e = 9 1 : 9 "Cfoo 

I00481 MI7; ffiJR©'*-" *4 h»*«r 120t 
T 1 PMHfcMkLfc, ~ ©§£$$** 2 0 0 g K x Jgfcg- 
■fi**ft1fc9 5. 4 3 g Sr»a»Lfc**««r«SaiU ft 
i^Lfc 0 fiflSK 2 5 0~3 0 0VX*®2mm%JgiL, 
7 0 0t-i?2^«Lfe„ 0IAtt«r&», ISV^ItL 
TO. 5- Iran 8&b LTKSfcfcfKLfc. 5&fe&©8ii& 
«jft»4IB^tfCA I : Sn = 9 1 : 9 Ce/HO T-fco 

[0 0 4 9] MM& ; rtfJR©^— ^-T HR**rl 20t 

-eiWPlBJIHftLfc. roft»»*2 0 0gl:, j?=I>p 

^r^s^pt (id mmrnrn (pt**4.5wt 

%) 2 2 . 2 g SrM* 2 0 0 mlT$$ Ufc***Sr«3!lD 
U sSMLfco 2 5 o~3 o otn»ft2i*intt 

JUkU 7 0 0 t C-C2^f B 1^tfc„ 
»»tLT0. 5-lontt€^LTHttfc«Lfc. 5fr£f£ 
©ttHEttA 1,0,1 0 0S*%|C#UCP tSrO. 6 8 
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[0 0 5 0] tt»9 ; *JR©^— h»*Sr 1 20t 

r i B*mft»Lfc. r©*a*»*3 o o g 

/I' h 67kfP^ 1 2 5. 8 7 g «rSjJ»Lfc*SKK$:jjy)P 
U fittLfc. &fft& 2 5 0~3 0 0t;T?tt2l*IWft 
jfeU 7 0 0tre2l*|BHfeSLfc. IS^ 

LT 0 . 5 - 1 mm £g £ LTK»fc« Lfc„ 
©MMMfiicttll^it-eA 1 : C o = 9 1 : 9 

10 [00 5 l]ill0; mjR©^— ht&*£ 1 2 0 
•CT 1 «P|BI«*l/fc. £©&*lf&* 20 0g|w, fflg& 
,V^~/V2im® 7 6. 7 0 g **a»Lfc*J$ift«:Jjygl 
L, AM Ufc. 2 5 0-3 00 "C-Ctt 2 l$Ntt 

j»U 7 0 0t;-e2«FKl«*tfc. tt^lfeSrm, »v> 

&ttLT0. 5-l«««iUWl:ttLfc. 

©ttmm^^JS^ttTA 1 : Z r = 9 1 : 9 

[ 0 0 5 2 } ttSK 1 1 ; ffiJE©'*— b^** 1 2 0 

20 U ^ A 6 TMfligj 1 2 4 . 6 2 g ?r^d» LfiTk^^Sr^JJO 
L, Si^Lfc„ atftfl. 2 5 0-3 0 0t-CiK)2B#p B 1|fc 
«U 7 0 0tT2«FWHto«L3t. ff^ 

©/Ki^iafifefiJl^tfcTA 1 : C e = 9 1 : 9 (^r/t-%) 

[00 5 3]ttlll2; miS©^-^^ 120 
ttl^ILfco r©|£^«&*3 0 0 gli, 2 0 w 
t%i/y*y/H 2 9. 1 9 g fc»a»Lfc**tt«:JRfl! 
L, iMLfc, SMS, 2 5 0-3 0 010^2^^; 
30 J»U 7 0 0tt2l$«Lfc= «S5iaMfcS:»», «^ 

©tt^afiKJiJl^tfcfA 1 : S i = 9 1 : 9 

[0 0 5 4] ±|Sft6!^l~l 2©©Eiil7 0 OTC-C© 
WMSJ^^Bi 2 l-^-To Al tZn ;&>&4&ttjtt&tJ(A 

ltNi *»feftS««©»«iSH4*«l^«i#^-eTi« 
Vn c ft^-CA liTi ^t>ftSttflt©»«igtt38SffiV\ 

MISE3i5tt^4 tiUettSr*i-5©tt, s©3»** 

40 [00 5 5] (^JS0i] 2 ) *HJI0iJ« N ^JS^il 1 ©#!& 
4fc|Sli:AlHW, Nilf(»\ Al iNi^M 

[00 56] - 1 ; mjR©^— h®*% 1 2 

o "c-e i ttfflftft Lfc 0 r ©$£M^* 2 o o g ic x ffi^ 

L, MWLtZo mM&. 2 5 0-3 0 0 2 flttnft 
*U 7 0 0 £ CT2l^f B mfi£Lfc o fflfv^ 
^ItLTO. 5-lB®StU„ ^^©Afe^fifeli 
50 D^tt-CA 1 : N i =9 9 : 1 (^e/W%) "efoo/c,, 
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[0 0 5 7] tttt4-2 ; rtTfigO-i— *4 1 2 

ot-ensrafcRLfc. i©««»*3 o o g mm 

=■ s> 4r >u 6 Tkft^) 6 6 . 5 9 g Lfc*tS**rtSfti 

u wn,it 0 mmvk, 2 5 o~3 0 oic-e£)2B#fgs£ 

jRU 7 0 0*Ct2W«U:o ftf^ 
L"C 0. 5 - 1 mm Lfc 0 ^&0ftbtt&J$tt 

finite A 1 : N i = 9 5 : 5 Tfcofco 
I 0 0 5 8 ] - 3 ; rtfJR©'*—^ 1 2 

o"Tc-ei«pfflltt«Lfc. r<o«E«»*2oogi;:, 

=.y$rvP67jc*l!&2 1 0. 8 2 g &fgj!)>Ltcfcfei& : kfa 
*BU KWUt. &tftft, 2 5 0~3 0 0tffi2ffl 

V\ft»tLTO. 5- lmm tftSfc Lfc 0 5S$m©fty£|&$ 
ttJ^ifcTA 1 : N i = 8 0 : 2 0 

10 0 5 9] ; ttJR©"*--^ ^&*&1 2 

o"C-eiB*ll!ft*Lfc, roft«»*20 0gi:, {ggg 
= s>£vi'6zk?P4^3 6 1. 1 6 g £rg?a»Lfc;zlc^i££T8s 
JBU iiLt. fi*«L 2 5 0 — 3 OOt5t»#ejs?BftBI! 
*a»U 7 0 0^2B#F*9&fi£Uc o «Elfttt«r»fl>, ft 
V^HtLTO. 5- lmm Lfc„ ^ftOttttSUg 

ttftWfrCA 1 : Ni = 70 : 3 0 («yU96) "Cfc-o 

(0 0 6 0J tt«4-5 ;ftfJE©'<-W f-$*£l 2 
OlCTMlSfflftMkUfc, £©«fc»3fc20 0 gfc., $88£ 
^5/^6*^5 6 2. 1 g *Sr»JDbft*S 

g>Ktt Lfe 0 sire* 2 5o~3oo t-eni 2 ^mftite 

U 7 0 0«T?2B*|IMiriiL&. mtt*S:to#, ffl?V*# 
tt LT 0 . 5 - 1 mm Lfc 0 
^f-Jt-CA 1 : N i = 6 0 : 4 0 (*^%) "efcofco 
[0 0 6 1] flfeflU, ««E4- ia»&«K4-5©»tt 

C,F,«*!«:2%fcU <lfe»i-5«*oaft«l0. 
4 ml/mint Ufc£H^H:*Jfi« 1 i 

fc. ttftntt 6 n$M«<z)&fii*«:ea 3 fc*-r. n i / 

(N i + A 1 ) ©*>U96** 2 0-3 0 ^A-%<0 4: * Kit 
t>grlfei*i(S<» 2feV v t?5~4 0*^%Otf lc£5tt;ft*ffi 

[0 0 62] (Uttftl 3 ) 1 ©8&$E 

2fc|5|CAll5C», ZniS»*fflV\ AltZnroifiEg 

[0 0 6 3] ««E2-1 ; ffiJR©'-*--^ f-&*£l 2 
Otf 1 «*IHft*Ufc. 2 0 0 g «fi« 

ffi^6AfP#)2 1 5. 6 8 g «:»*»Lfc*»lKS:jKln 
U S^bfdo 2 5 0~3 0 0lCTf«l2«P|B|ft 

»U 7 0 0tt2ffl«U. 

U-C 0 . 5 - 1 mm ft&b Ltz 0 ^ftttttft«lj£tt: 
W^-ifc-CA 1 : Z n = 8 0 : 2 0 Vhott 0 

[0 0 6 4] tt^2-2 ; flUR©"*-^^ M&*£ 1 2 

otTiPWMHfcLfc. 20 o gjw, mm 

ffi£86 7kftl$)3 6 9. 4 8 g *»a»Lfc*»«[S:aaiB 



(7) ¥fM¥- 1 1-7 0 3 2 2 
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U ffittbfc. mm* 2 5 0~3 0 0t-efe2« 
»U 7 0 0tt2^ff«U:. tm^ 
#tt LT 0 . 5 - 1 mm &g t Lfc 0 ^fig^Oftfe^figli 
Jg^JfCA 1 :Zn = 70 : 30 (*A/%) T*fcofc 0 
[0 0 6 5] jJMSE2-3 ;i|flO^-W h»**12 
0t;r- 1 BffliQ&ft Lfc. ^©ftjMa»*126. 65 g fc, «8K 

6 jMMfe 9 6 . 3 9 g S:*j9» Lfc*8ift SrSSJlin U 
WM^t'o StUSI. 2 5 0~3 0 0tt*2WSi 

U 7 0 0t;-C2B*raitoKLfc. 

10 tt UT0. 5 - 1 mm Lfc„ 5j£fE©ftfeft^tt0 

^FtfcT?Al : Zn=85 : 1 5 T*fcofc 0 
[00 6 6] fefe^2, ««E2-l^fetta2-3©jgtt 
Sr, C,F«»f£&2%tU «*&1-5^©ft^0. 
4 ml/mint LfciU^-«IIJ£0iJ 1 t ^^©^feT^^ 

/Co WRH*&6ie>IB*©»»J|iftH4fc*i- 0 Ni/ 
(Ni+Ai) <D*/w%*s 10-30 ^e/v%<D t % \zm 

[oo6 7] (mmm4) *nmw\*, cf„ ch 

20 5„ KR^tt. 1,000 S^<k /np^ 

011 1 t ^«-efe5„ MjKHcHttfl 2 ifoMjK4 - 3 Srffl 
V^fco «-RiSatf-e©*»©*tftSrH5|C*f. Al t 
Nia»&«5««EH\ CHF„ CF.U:#LTt)MU^ 

6 0 O'CggtfM^i&aTfciSV^ft&WU ^ICCH 
F,i:»LTlt R*£Xf^4 , ©CHF 1 ««*J0. 196© 

3 0 0ttU5%^«U:, 
[0 06 8] (HifiMs) *^JSM»i, CtF,<o»mK. 

sraiis i.ooo vizsuto** mm 1 1 mm 

TfcSo «HttHJSMl4'©M®4S:fflV\ SJSMgli 

7 0 Ott Lfc. IWttRiSIII!i&«»€>2Bj"ja*T*3lK 

Tk^l^ J: 5 r 4r 4o fc. 

[0 0 6 9] (HK«6) *KBB«tt» AI fcNi^b 
46ttffllE4-3SriBv»T, SF„ C,F^)^¥ftffo 
40 fejftm-e*>5o SF.^WRftfrJi, Ii&g9 9%JU±<Z> 
SF,^ftfll\ 3filHiftei,0 0 0SiB?i:U SF, 

WWS*SrH7ir*+. KJg*AO©R«^+©SF 

^f&a^ 5 5 0-700 tT© S F 
,#H?$tt9 9%W±Tfcofc„ C,F.©»»KftT» 
tt, 7 0 0t^±©K£^^i^££^ s #k*Lfc o 
50 [0 0 7 0] 



1 -7 0 3 2 2 
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[£C2] 



iiiCKDSF e g 
0«&UfcSF B £ > 



10 0 7 1] mmwD Aitm^h 
uM*m&m6 tmm-ehz* &&&&& i o o*c* l 

1§i§i§$©#$;#*^©NF,g£TCD#;*?P'-7h * 10 
fflOa>NF 3 



l0 (%) (»2) 

9%^±T*fcofc„ 7 0 0t^T<Z># 

#*SrH8K^f. 4 0 0ttfc»9 9. 9% 

[0 0 7 2] 

[&3] 



(*f&UfcNF 8 £ 



XI 00 (%) 



• (S3) 



10 0 7 3] (HiS0ij8) A 1 iZnWtfCAl : 
Zn = 85 : 15 ^tf^SrfflV^T, C 

F., C.F., CHF>(D%M%'<7-otZ 0 

[0 0 7 4] CF,©m fcfigG 9%£Lb£>CF, 

SPaiSiii.ooo &BrcfcS„ 

[0 0 7 5] E^f^CF.IIiiaO. 5% Tfc 

5„ *3K*f4CF.^©i»5 0ffipfc*5J:5i;:a*«r 

[0 0 7 6] CHF,&tfC«H e <^#a?'bl^il-LTfT 

[0 0 7 7] m2<OUm%$k*7T?t a AltZn^b* 
5WiCHF„ CF.lC^LTtiii^^Stt?:* 
-To C.F.fctfLTtt, 7 0 O^fitf^foSV^^ix^ 

[0 0 7 8] 

[«91<z>»&] #3SWfcJ:fttf, CF„ c.F.&ifro 

10 u ^^w^ii^ii^a^n-fe^^-riat?*) 

So 

[02] *%w<D&®iM<o&.&%7F-rm-ehZ><> 



0 6 




0 1 2 3 4 5 6 7 8 

&JS f9 (h) 



X [03] *3B9!<z>A 1 -N i««E©CtF.#AW±te«:* 
[04] *&m<DA 1 -Zntt^C,F.^/l?Stt^ 
[05] ^IgP^roAl-Nitt^CF., CHF„ 
20 [06] *3S18<7>A 1 — N i »&©C t F.#fi?tCiott5 

Tk^o^S Sr^-T 0 T? fc 5 o 

[07] *^l«Al-NiteICOSF,, C,F,tf># 

[08] fc&WVA 1 -N iM©NF,^&l4^ 
•t-0Tfc5„ 

[09] ^WAl-Zn^CF,, C^F,, C 

hf, <D^mm^7^-rmx'h^o 

[010] **M«o-*ill«l£J:S»Wte»Bo«tl» 

«^0-es>5 o 

30 IflF^KW] 

l-CF,*i?<D7y*fls£*, 2-N,, 3 -355, 
4-*«aiB8h 5 6 7-*, 
8 9-|fttt#*» 11 

A-tm. 1 5 -KISS, 16, 

1 7-ziwi, 1 9-m 20 2 

1 ...y n »7-. 2 2--^V7°„ 



$#BB¥l 1-7 0 3 2 2 




(SO 2 J 

m 2 




C 2 F, 



40 60 



(10) 



1 1 -7 0 3 2 2 





m 



(U) 



ftfflW- 1 1 -7 0 3 2 2 



(51) Int. CI.' 
B 0 1 J 



23/10 
23/14 
23/42 
23/745 
23/75 
23/755 

(72)$89J# Ujt m& 
(72) ,j> S *ffl 



F I 

B 0 1 J 23/14 
23/42 
B 0 1 D 53/36 
B 0 1 J 23/74 



D 

3 0 1 A 
3 1 1 A 
3 2 1 A 



(72)|g9§;£ 3Effl « 

(72) Arx 

^mBSm$l3T = TS l#l-5§- **5$£ 
f±0££!ffr?rB5i:i*§|*I 



